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/ 

PURPOSE: A method for plasma etching a compartment surface of an I I / 

upper side of a faraday cage fs provided to attain an etched plane with ± f"i fflBB i 

various shapes by changing the direction of etching, and to etch a - " 1 

board uniformly by distracting or concentrating the ion flux. s*/* \ 

CONSTITUTION: A method tor plasma etching a compartment surface M ~ S Jthr* *° 

of an upper side of a faraday cage(i4) includes first thru third steps. 1 f 

At the first step, a faraday cage(l4) l 9 deposited In an apparatus for I " ■■■ -, 

plasma etching. At the second step, a board deposited in the faraday ~ ~ I 

caged 4) is etched. At the third step of the present invention, at least e JT^^t^ 

part of the upper side of the faraday cage la etched using various - / 

precursor porous compartmentsd 6). The part eiched, the direction of 11 

etching, and the velocity of etching are controlled using the various precursor porous compartmentsd 6). 
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saw » oiAPiai^asi ^hsoiiAife ^«32j °<°i£ x^*> ^s;n a a. s ^ss 3Xfe°i 
e&i a&swi esArn m^aioi &xm mbi^ ^i^sxi moii gxmn gx\ ui^m j\&m %m 

osm{ wm\o\ &H9\ ™x\&m mm oisoi a j§2§ jib see hhbie^ ^oi ai^esi 

e 2 oi#oi ^ne^s qpga se^si w'aaioi &x> lh^oii ^bid. ^xisoi hsi^ i 
s» maicisoi &x\m oi§s*e 3issi Mai*o> ai^bsq ch 4*51© aizm*8 4* siu, ^xf^oi }iesa 

Oil CHSfOI ^X!£^ 4*3 tt J§2£?Ei 01 2JEem 3Af£l £|2fBe§ ^1 

4 »Ch SE, /d£ B9& §>§8 23H2 3X}£^ Jjfg meiQIOl ttftfl oismes wesson Vii 

ma naioiBa e>i 4* &feai ^nasi ^s^mi vg°i » ^ ^ oi P oi^b 

i om n^aioi #xn oigs>s jiesesi 91x1011 Ajamsa- ai^ei @bi sioj 4* a a. a, 

^X}^ CH61 HH§10| AOS S£S<>1 SSI ^fS W£H3I0I #XFg OlSttQ PI & S3 Oil 3B2SXW8 AF 

§8fX| om»3£ 9«fi BH0 A|2*§ 4>B« 4> HP. 

^SSSOII/d CH33°i 9I0I1H8 StOt ^3|S? 3^0il£ S§ lOl 91901 3|©S| £^ 

s ttB2i 2g ^xiee pfsj n* sua 01 ^xj aim 91x1 on caef ^x^e meiaioi ^ 

CH 28f» 4 SIQ. 
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£ 1 : Ol&gS? ^Si m 43O9267£0|l/H SOIE §01 A|§© ARSM. 

£ 2 : El Aim gei^OI ^«!g7|2| §S^0« 3XIS0I 3IB0U CM 901 BAtS W£*CilOI gXIS S7I32S 93 
AI31 ?©© ^2|§x|2| B2£. 

£ 3 : WEH310I #I|2J 3US0I 3IB3I 3 SB ^2JS»2| B2£. 

£ 4 : maiaioi e «a¥«3i mas ^sxisj bse. 

£ 5 : Hf£H3IO| gftSI SfSOU 3H«S BHSOI Sib 6|2|§X|2| 

£ 6 : WSmiOl tf»S| ^XfE50| g|a& a*SE* OI^£a a,^x^,o| Be£ 

£ 7a Si £ 7b : HiejQIOl gftSI S30| A|£ US© 2|£M 0I^£= °^ig 22H2I gA|£! 2*XIBO£ 

^sxi2j ease. 

£ 8 : meiaioi #H2| ssoi 5>s2j zjxiei ^s*isi bes. 

£ 9 : m^QIOI £UI7I 01 S 3Xf£ ^££12 PIBS HiaiQIOl &Xt2| ^0{| &&j AJ2JSXI2I BBS. 

£ 10 : fl^QIOI £»2| 2UIB0I 7IB SB^ UsSolDI 3X*S2| 3fl 33PI dl UM £Sfb 4 2(9 XI 21 B 
B£. 

£ 11a : S SJ92I gAIOfl 12^ CHdlElfe §221 3 3 OH 2J© AjajBB A|£!. 

£ lib : « arafii gAioii log 2j© aj^bb Aia; 

£ Uc : HANS S£e UEIUib 

£ 12a £ £ 12b : S Bfg°| gAIOD 20|| 2J© ^2JBB AIBS. 
£ 13 : & &S2I gA|0|| 3011 21© AJ2JBB Alt!. 
£ 14a ^ £ 14b : S SJ32I A|0?| 4dl 2|© ±J2fBB A|£!^. 
£ 15a 31 £ 15b : S ^S^l gAIOII 5011 21© AR'BB A|£!B. 
£ 16a LHXI £ 16c : S &S2I tiAIOII 6011 21© AjafBQ A|BB. 
£ 17a UUI £ 17f : S ^S2| gAIOII 70il 21© ARBS AI2I1. 
£ 18a UXI £ 18c : S BB9 gAIOII 8011 21© *RBB 
(£021 ^fl¥SO0 CH© ¥S2| gg) 

i : soi£ mo\ aisb iueiaioi ^xi 2 : sb 

3 : 6*»T?±fif 4 : 3X*£ 

5 : 31 B XI XI 01 6 : 71 B 

7 : 01 S 8 : £± 2^ 

9 : El MIDI 32 10 : 

11 : tl}OIOI£ S3 12 : ^IHIAIEI 
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13 : 14 : & &S°J meiQIOl 

15 : 16 : 

17 : 5ie 18 : OIS 

19 : 5H2S BHeOI AH* a «e 20 : SMS »I8IS 
21 : 0IS3XI JUBIC1I0I OBI 22 : g 

23 : 3X12 24 : 5IB 

25 : OIS 

26 : 91, Of ell 3X*°?g 838 018 

27 : Si 3XfE fil^Oil Alii 

28 : 0>2H 3XJE 2J¥0« 

29 : 31© fiSOil ggS Alii 

30 : 3Xrb 35P> 3)8 38 3X12 

31 : 3X>b a^pi SttQ 3xie 

32 : 3X}b 3515* 3fS 8 3X13 



Mtsoi $ot£ Jig s' J7 sot sane 
s -Betsoi aj^ssai ^iecHi emmb oiesi 8$b zmmM ±j3e>b ggoii ^s^ah s g@ 

21 A>gA| 5|8 30011 CHSJOj 088 ^&2sl IT £J^C1 CDEf/H ^£3! 882 ^ £!b W£i 

assi aizibbb si 4 s 2iu. 3 a a e ggsi yai Afgme 5i© seoii 4*«i8 4|2*»e 

MS. 9IXI0II ©£f 42t4£B S2|£ £88 40> 2iOi Q|Z!3 (*It®) 80IBI2I ^!^A| fiB.^2|2i 

s ^ v soi ^a>b d\& go* » 3 gen ?I8S jiuboi 2ioi ah oishm s?i «bk» agai uoi 8W6S /Hg8t 
hj\ 8a. 

i.b»soj 

BBf*0fe «UH, 51X01 Sib 31 4S| 11! «EJ|S/d 2}BS>>Qb a£PI*ll(Wt£«; Ionized Gas) g 
^OiaD. M^*0|°j Ojlslb EH^2| 3BOIU §y flJSB A|2| e^^EHSI 1*8 H8°| #£f*0f£¥6i g 

91 UlSAfojoil HS£| 82IS0IWXI 01 ^0\\M H8 Mat^Olb S!£XJ) SSOi) Af I 

§512 3ia(B. Chapman, "Glow discharge processes", John Wiley & Sons, New York (1980)). 

■M2S 8£8 890n/H A r §£lb BeiSOIfc £}CI2II}(300 KHz - 30 MHz ; KHz = 10 3 Hz, MHz = 10 6 Hz) 
££b DtOiaslIlf(300 MHz - 30 GHz ; GHz = 10 9 Hz)» H^Hf^°J a^8 U2I ?|XHN 1*<H §2 

smi oi^ioit Atesjb ?i«fe oh* ctsrsai ons es, as(He) f ms(Ne), o^5(Ar) em &oi 

^ ff£J0l Sb PIXflS^Q MgS*©4i (CF 

)8 bl*8 OIBH 5^1 8SF8^9(QU8 MOi, CHF,, C 2 F fi , C 4 F 8 B)S* ^^^^(SF 6 ), 8A(F 2 ) r (CL) 81 
^(0 2 ), -^(H 2 ), §^(N 2 ) 11 <rt^lS 

yepi lhoh 2ib bunion n^m^sn ohuxpi egsia 01 g ^^21 5ixib ssi(sai)?i a 01 ^ehsj e^i^oi 
es^EHsi^Ei a oi u 511 so. ^, sa8K«tt»)ei a»8 ^8 ^im ^xib 921 a?i8 e aasK»««)^ 

£12, SlOisl 3S gJIJb s°J E! sSSP^ SCf. B»8 812 ^b S^g 2» 5|Xfl2J ^gojj ©SJ 

Q2Q ( ^diES, l£>£D>b 5i°| ^361 gJX*2* §26f ^Jlf, D£I2 DfiD 4^HH LHXI ^°}«H 

ssaxK+tttt^js oi^ouidj axii^Hsib g^asja Bsa^ st^oi ajsi ^±saoi gae cab ss^erb 
sioiBa. leisojB =?^o\^ axis e axFb §^oi qh^ ^oj ;>Ftft£ ^4:S!xi(H)2i bt 2000 
ssi ioii g^8f°s si^oiiAi ^oi^b axpisoii °JSf on Li xii s=onuxis 87(1 ^ aa. oion coy 

55H5IEE SlteOH (08: CF 



KD>RIS(g3H^S]SS) 



Page 4 of 24 



4 + e - CF 3 + F + e) 01 2IS0iIAi S!2H £0i£ ?IXj)(CF 4 )2C| fflfi! £8301 fe8 SJ^(CF. SEfe f)^ 4SJSSI3I 
£ 8Ch OI^IAH CF 

4/ CF 3 , Fb 2^ g«S»80IXie> 01 g CF 4 b BXIS/H SW^BB SIXI &feCll &6»« CF 3 

a. F - z|2| &±a»(c)2» B±e*(F)2i iisi^sw&joo sg sxi dpi yoi sioi sin a s 

tf v S»S8|3|fe 3801 OH^ BBQ OieiB aXf^ g^SXI gOilAHE £*8| £}Q^(Radjcal)OI£}2 5, 2X> 

2f P£ 338313 S8 jUSOilAl gJSSieJ &0IS0I 8££|3|£ 8m(O0: CF 

3 + e -> CF 3 4 + e + e, F + e - F + + e + e), 83*6! 801801 8«|S|?|£ BCt(MI : a + e - CI"). 

ISJEOIb gfS ill Uih 501 aeejQI Olfc #dl*OI §2| 2XPI Sfla §88 W a^SH S (XI Li IIS 2J6H 

Ul¥2| OilLfXI gEHOII &0 SXW Ci £8 OilLiXI $915 01 Excitation)£l£P:7| QAJ £8 01! 

LiXI 8EIS &38£ie/d □ 5¥| XfOIOII SHSSIfc: Oil Li XI 8 sysj t*EH£ @88}?| UHSOIP. aef^oioii 
38IU 2Jb §Xj|2| HSdl/dfe S!OI OH^ «8 XI 3 01 8S£|feC|| Oil AIM (Sheath) eKZ2 ^EQ. £26121 CH¥ 

axi^b 2x121 g^oi oh^ *w £g£oi e e>3, ©a si si a^ga o\ms= mm\ g £>>oie8 sig 

01 ^2H£ g£f*0|2l Solfe ^*fi2J 530ilfe 2XIM0I CH ©01 #01*1 £12 015 2jSH gj^SJ 538 8 
S| S^ll OU>fl SCK g££ CIIS(i»«)S 533} SgJSISJfe aXI A|O|0||fe A|5 01 te §J0| SfgolES 53011b 
2X12) ££J0| ejfl|g;a €N>IS2| S^OIIfe 801 SfgSIHS S0IS2I £gJ8 fiSSP. 0121 glO| a 

818011 Olxlfe CUSS S3°l 9$8 a»a|0£ 3Xloia4fe l£l*0f2| «go| 21 6H S30IIAI 80184^ 

3051 ^olH g£l*Dl g3£ ^01313 3 988 AIBIXMI SQ. Heo£«g S32J £801 AlBlXIfe XI g 
01X121 ?\Z\M AIM2I SUffl2Ha 8101 018 £0013 M£f^O| ^3 ^EH^I SCI. Al^2| ^D{\^ M£I^OI^ ^^6| 
0^ ^Xl S§521(H! 0}£l eefXILf &S.m ^SSIOII AfgSIb MBIEDIOIIAjh CH^ 0.1 - 10 mm 2] g?IOfl 

sip. aimo, L«oii/d fiesi fleoo ^oiSb ^oieofl cHsfoib ei^^i meiajiixig ^gmu 

612] SXKHI CHolOlb 2SS^aXI8 ^86^°£ AIMO||A|fe gei^Df %30\\ b|6H S»2| fe£^| 0H¥ ^XIS 
Q. 3£IH5 A|MO||/db SXfSI ?JXf2!2| g# ^01X1*1 912 tDSJ/d S0OI1A-I 2j X|« r ^ M£l 

^0} g3(Bulk)0ilAI S8(8*)8lfe 331c 8£| ^01 (HBX Site 3S0IQ. 

ee,HQOI C«232iH°5 AIMS MOiSfe 0I8(CH^^0I ^OI8S)g 5B2S g£lfe £!X}^|^(HHJ$l 

*])8 ^01 Pf^^Q. ^, ^0188 AIM 3^11331 exl 53 AfO|2| 291^(^^)011 6H&mt OIILiXie ^CH 5 
SOil 8JA| ff 888MI @P. 01 OB, AIMb gjQ|£| SCOH ^^Sf^il ^^£|°5 AIM ^0|/d ^8 S9I8 UPUib XI 
§121 £1 8S?lfi!(»att.«) ^A! 8XDHI HSOII %®o\n f^9Cf. &E, aXF5|»(«»SlA)2| g»g § 

S^<yOII ^S|g» ^^01 ElfeCII 01 fe ei^OIIAI S8 OH 83011 2| 5H 5011 ^g6|fe |J2| S80I □ XI U 
EKHfe X|£(ifiH)2| §H^0|| ^^El 18 32I0IP. Dai°5 AIM Oil 1018 0188 59 Oil ^5|°5 

^I^SOI 2JAISI*! BQ. 

#£fZSDI gab 8g£0| fe8 2X1121 ^¥^1 MBi^DIi g^l(^)2| fi@25 ffi^^U^Ai 
HSb 530ILI fifZJ SSI S^IM EMI SO. 3£l°5 8ei£OI8 S« 8^18 SX|A|?< 2911 0^5 6|@ 

M^ — Di ^321 29ib CH^f 5-30§§ S£5 ^XISD. 

2. l^^O^ A|ZtBI 

^2|g§8 4iXI, S2Xf iXI, OlAiPI^I rhXf 88 XflioffcQI Algab iS^Ai Jl© 53 ^ Sfig! 

^geil Jil>imb ^SOIP. Oj^lAi X06IXI ^OIOI 8 ¥^8 0l^3(Mask)5 §Oi 1\&Q. ^E«| s^|2i 
^SSOIIAHb, PIB8 <^0|Lf i?^£| SEb 3^2] an 8^011 Df^30i) §01X1 ft 8 Ji£ 53M 

2£ SfSt» «iioil 2I8H Xil>i6lb d443g(fltftkfelltt; Wet Etchlng)0| M8aa°U aeHOilfe Pi¥S2] ^ 
86*5018 0IS& Dry Etching)2£ 0IXll£l2iP(D. M. Manos and D. L Flamm, 

"Plasma Etching", Academic Press, California (1989)). £*!AR£2| &|2t8 25jo^ 21 aj»8 Oil 2J^6I 
H °lOi 3|£2J 28 ^^Ofl CH6I0I ^2, □ £3}£Ai §5 £2^21 ^I^BSl gfe 2!OI SgOIP. 01 

eii» e^«(§f*tt) Awees &i\m*m B321 uuise 8m 8^6 r °s ^xi2j 

js)1 s^oib usxysi xiisoiib ¥^t^6ia. 

01 Oil &8KM 8&I2E0I8 Olg£! a^^2fS2| S^Oiib PI& 5021 AIM 0(1 /d 9r^S 01801 53011 g]AI 
o|°S JIB 5 3 CHI 432! g^85S 3D. 012} ^8 «lSSa(*«*tt) 0|g8}3 D\B 

5321 gfS2g fe ^»^5|X| »8&2S SOI A|2f8 4 2iOI, 2S5| 5JS2| Xi|50il ^BJ 

6rP. 

3. leiEOI *J^B2J 

^£1^01 ^2»SXI § ^8 aioi Aliae ^1 §2| 8IU^ SlSBg(^fr¥^; Parallel Plate) ge^OI *m 
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SxlOID(D. M. Manos and D. L Flamm, "Plasma Etching", Academic Press, California (1989)). 01 SXI2I e> 

§7i U¥0iib ¥ 3H2i s^oi %mw\ us y^g ¥H usaoi sifeQi, ^ § e! s^oii a 

a* 01 UEHXI S^g SX|(tt»pi SP. *j^SH2» 8rb 3IB0I 9X1 2^ ?I01I 2J1 (Oil §8 

21 0121 lei^Of 6!3(PE; Plasma Etching) 01 £1 2 ¥^CK SXI S^2| fi?|fe 0 115 HS£j°S SXI 83 91 
Oil Al±±2| 2?!xrfe gei^OI ^32| 2?I2J <^4J S£(CHef 30 i§ 0|ol)7| SP. (D£f At SXIS 

si ?ioo fee.' 7i© 9is BAtstb oisa »t} eisoi e»82i si±82i ohuxi, £b □ oibisj oduxi©s 
a©8H2 Mei^oF gas^&i aeon sOi2fe ^g apaoi ^ 2*011 Piot^ci. eipse s^ss 

ggOlHsI Ali^Ofl 2I6R 3W5IXI Jl^(*»)2| 8£(HI oHSofb 0JUXI8 7|XIU 28 &80II Q|8(0I 1*8 

g^jeia. 71&21 8£7i 20°cs* an £j»2j 8§onuxib s?i£ sus*© 0.025 mm^M oib ai* 

OHAH 7|3? 28 0I80U UlffB ¥AI8 88 S*8 Oil U XI 0 1 CI. Hai2£ 71801 HXIS^OII ^21 S^Oilb 

jh di£8i3ii ^sj^joi Ai2|oi oi^ouioi mvm\ jms ^eeoi *iiS8P. 

eie 2^m^2i s^oi ai*£ib a^si seioiib ^ 8S21 e-e*i»« 7r2 Aid±7i gss°5 gooii 71© 

01 52 S^Oflb 8S0RU|XI?t OH^ B 01801 7|8<HI ^21 »8££ SMSM BP. 01 3^ Oil 7IHI1 
AI§6lbX|2| 01 ¥0f| ©ej QAI 6|2raO| ^I^SCK 7|©J» ShgSfXI &b 0|2£(Ar)§2| ?ixd8 0188 

s^oiib 7i©j»2i 888801 soiuxi ?. v h 23 ^8 ojiuxis 888tfe oison sish §ei*2^ awsp. 01 

£1© ^21^1 ±HEIg (Sputtering) ^2,^01 ail) ¥EQ. 01 S^Oilb U|g£g2| ajateeoi 201!' 4= 2i2U 
AWOI S*J2£ 01821 g^Oil 2|6H OI^OIXIHS 7|©2| fi^Ol gJM 4 22 a. Oiafi» ^^8 ^X| Xfl35 

AI01I S32I €12101 9^01 OIIM POI DIAII^XF ^ stS3|(S«*; Capacitor)2| 3^ 2 6fM g§ A|^ X^& 
5H0I SlfeGII PIB fi^OI AH 0| SP. 

3IE»(0ll£Ai tffflflABf; Si0 2 )l S^S© 9101 ^ie3f §|S|2J2S ^§8 ^ 2ife Plxfl(OH^A| Mgfif 

CF 4 )« ArSSTfc 3^2| 018 ^(Ri E; Reactive Ion Etching (D. M. Manos and D. L. 

Flamm, "Plasma Etching", Academic Press, California (1989))) 01 2}H orfeQI 01^ 3fS[Sj &|2j2| (01^ 
3b ^2!6IXI S^H PIS 32°} ^ Slfe cd^^j ai^)^ ^a|» /ii^o| §§(He0il 4=2«e! "o^'Q^oj ^ 

2|f 4 2ib blgg,^ <^)PJM 0I§» ^ SaOIQ. 01 b ^1^ 018 ^'^ Oil AH £}g£OI fe8 SI 

Cl^2f fe8 0HUXI2I 0181 gAJOfl 4^ 2PI OH^OICf. ^, ^§61 ^8 G1IUX|(4^ ^M)^ 2JAI§? 0188 
S§^(S^3[ ^£2| gog HAIS BPJOil &go\0\ md\*Ui g2| EICI^ 51© HPJ2J @Xf?| Sl^^o 

S yeoFfe ^SAI^IQ. 01 OH 018011 §>8 ¥S2| ^^^Eb 01 8 Oil M XI Oil DCf£| e^SIOI 018011 g>Xl ^8 

¥^2i ai^eoii mm ^^s oissi sai serais pi© seoii 4^^^ ai§9Q. 

8 5fS|B>gOII 216101 ^ffi£^' ^2|oi| dloHAHb D\B9\ SOI 1^ 4 2iQ. 018 ^'^ 

8 pis uei Ah§£ib Aiate §2i sms/d ^4:(so, ^eoi4:(GaAs), eisej(inP) e°j 6i^^^(sio 

2 ) # ^^^^(Si 3 N 4 ), ^a^e(GaN) i2i sea, v^oi&(Ai) f ^^(Pt), ^^(Cu) ssi acaioii ois^iwxi a 
?\mm ^'^sib a Aigsiii 

Siaoilb 018 ^2i01|A| 018 8 foil 14 3 01 2|8 31 ©21 SI ^Sl 8171 918^01 aMIEI(TCP; 

Transformer Coupled Plasma)2l H8 2&£(A&&) Mai£D| ^^SxIM 0188 ^'2t£ g£l A^ga^ 2iQ. 
El Ml nib S^PI(^iSS; Transformer)2l ^AI8 ^32^ ^^Al^J gei^OJOia. ^SPlOllAlb ^ PH2j e!S8 
3^01 2iO| 1X1 53^011 §3 8 OH ^?lb ^£ A30II 2|6H 2» SgOil S^Pl s^Tll @Q. 012} Ol^Pf 

XI S ElMiniOII/Hfe Bi^P|2| 0|^b AUBfa|*8§2| ^a8(R«K; Dielectric Window) W Oil lXj 38 

m OIPIOll JQWM ^82£iM ^EPl UI2| 3|XflOJ| 2X1 S88 8^IA|9|feC|| □ §31 ^gP| LH 0{| 82(20171 
a^SD. lxf 3W0II «5*= IH W 9J8 ^£ XI 2 21 XI71 3d («*&**&) 8 ^S^^ g6H ^87| LH^ S 

¥SlbQI B^20r8 Ol^b 2X188 01 XPI36I1 ©2} Udi^S M3A< 51^61711 ecf. 0101) 3X>M2| 

S3 ^is^^3^ iioixios ssses 8^20*21 g^oo bi^i exfeoi a S8 7isi °jxf^3^ ©MSfPii bp. 

3, CH S8 S£l ^§8 01821 ^£7} 3^011 d|8H s» lOOBH^IXI gPfolb 33S£ MBJ£OI 

7} ^^£lb 30IP. 0198 iai2SOI01IAHb 01821 g^^, ^ 0 o, A| ^g e?IPJ5J01l 2JAf8^b 01821 % 

<Oh e7|ote ypj - -WOII £U&£ib Alii 2| SflXffe y^8J°S 7| ©Oil gJArSlfc 0I82| Oil U XI ^Al g,^ 

SfTll Sa. ^'2»^£b 01821 OIILHXI 2 OrUBf 01821 M^^, ^ ^ArSfb 0|g2| ^^011 2|^|Ai£ 1§£IES 
El Ml Am U8 I2^£ 16150} ^2f§xll Af§6^ ^I^Efe 018 ^^goil bloH ^dbefXI °u!2SAi 01 

8 SAIOll 218 31821 ^^8 214:88 ❖ 2^P. 

1§ 2J 01 21 #£}20} ^fflEiii d!2^B # 018 ^ZISOOAIfe 2^ 2^ Sb 91 Oil ^PJ 7| 

©2J HS 91011 A\±m g8l(X 21^21 S^OI §£}^0r01l 2&£lbGI, A|^b S7ISIs?^2£ ^S7I(^S 

71; Capacltor)2| g§8 71X1°^ 01 a 8 ^^SOfl Af§Sb 1815011 g^li,^ (Mtt^H; Capacitively 
coupled) Mai^OiaiJ] 8P. 8© EUini2| S^Oilb 27I32£ 2J^Ei(Inductor)2| 7IXIb esti 

S^OI S&£I°S ^£888(RSe^£; Inductively coupled) l£l2Q}em 8P(M. A. Ueberman and A. 3. 
Lichtenberg, "Principles of plasma discharges and materials processing", John Wiley & Sons, New York 
(1994)). 
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4. 2g 

tt£» f %&X\ ±Xf, OlAflPIXl Pfg S2| ggOllAi S?£|fe ^938 gg s*0Q ©a PIB HQ Oil 4=3 

a gess ee°si¥a Pie seen saixipii ai^s eewxi p&mp. sms 4213s oi s^sib 
gg 50121 sta^/H aeiioin^ m ^ aip. 3aioig8 grsx* £xt,si?i % sb?pi gou use s^sai 

Vft2| 101 £0£Jb HQ PIXI3 &b01 5^21 2»£ 5§0I §3811! ggOII PP 5*901 §21 VS 

omei hi chs si vgi xr^ q^bp. 

Dau, ip*g> awsi s^aiir ai^p* pie Hai-aa gg£i°£, ai*±2| gsfltion 4*12 

£ PJ^SIfc 0188 PI£2I 3A* 01 ¥011 tfBttOI 31 EMM 4^8|P1I SAf8f2 UeiAJ PIB32sI 4*3 ±J2*B0M 
g£)§!P. 

#p*oi ^-i^gf Mgmxi an SAf& ^'2ie 4, o,^ ^sh^i^^^ tiiegg s*!*!2t(?M*#tt jgas* 

M; Anisotropic Wet Etching (M. Kappelt and D. Bimberg, J. Electrochem. Soc. 143, 327 (1996)))! 1 4* 

hp. ^oiu sweisi 2ii g^oii iS3(*sn&) Pie§ 33 an g^m Pie HS2j ±^ yg^EPi i§ 
soil oei ©eixib s^pf &p. se»2!HS ssa ssoa/H §33011 pp H3^xfi?£(y?i gxi4*)Pi 

P^GI HE^XIi-'EPf k8 SSSSI A|2W£fe b£13 BCIIS HSS!XliJ£P[ ^8 1S212I 4^£P* ©a 

p. oig&g ^2^8 oiae* egs oise» aoiQ. 01 3^, piboi gggoioio* eat neoi hsch, 6^ 
es2j j|££ sis& uiesi §§s s sea^vson pp jiiesp. £, eis» bioj§j2i v si pji3x> i on 
oiib Piesi set Didi sien2i 3§e£s.¥E] ui^ssmi xf=3 pai 3 xi^ S2§ oimgpfl peoiot «s= 
Meoi ap. 

oiaei sibsjii *esii asata*! pie fiewi aimoi. 3Ars 4=s» 4> dgpi^sfe 018s 

^2f(Ion Beam Etching (O. Auciello and R. Kelly, "Ion bombardment modification of surfaces", Elsevier, 
Amsterdam (1984)))0I HP. 0|8£ ±R*8 I32D1-S2I OI8£!(Ion 3S)££¥E1 018^ ^3*Xr0ta« 

Accelerator Grld)M §8H ^f^AI^J 9 S£!0| Elfe ^l&OII SAfA|5lb «^0|Q. 01 fOi ?IB0I ^01^ 
8 01851 gJAH ^oHelXI a»£^ ^2gHsl £X|i>Ch ^^^2S 01 8S ^j^SXIOIIAIfe ^¥011 018^ 
^m, Prt, 8JAUI3lfe OI8S(Ion gun)0| ?jx|6|2 Olsl¥Ei SSsl *£|0II XIXICH^ ^xlSOl 2^01 
Z\^^Ei °}A\o\£ 0I8S011 □6f« XjX)CH2| ^£| 51i ^ ^^1 £101 2iCf. 

OI8SJ ^'^Oil/Hfe e!€^ 0|8 A|2|2| S^Sffe £BI 5|©0I S^SO^OII S»S k#£|XI P^55 Al^Pf 

oil a?ixi sfeQ. n£i°5i oi82i oJA^ gfsoi use nsAi^ife xixiqisj 2tEi ssttoi &|2»tt« 

# amsr oisi £§1? 4= yp. a, oiea ^2|°i s^, p^^xioii 219 *jh s^e ^ssfoi 01821 oiiuxii 

XHOtV 4* SICI. 018^2) &|2| g|f?8 Pieei ^SSOil >1£| ^m°sl 0I8S ^'^8 Pi© £ OtUSF bl 

□au oi8« ^aiei g^oii*f oi8sci ^e^oi i{y e efci^e oigm^i oiet^ e§oi oisa ^^21 

0<a 3rXI &a gdlfe 018 ^H(Ion Milling (D. M. Manos and D. L. Flamm, "Plasma Etching", Academic 
Press, California (1989))), £1^3 01 8S ^l^(CAIBE; Chemically Assisted Ion Beam Etching (R. 
Panepucci, C. Youtset, D. A. Turnbull, and S. Q. Gu, 3. Vac. Sci. Technol. B 13, 2752 (1995))), &gg 018 
gj (RiBE; Reactive Ion Beam Etching(A. M. Barklund and H. -O. Blom, J. Vac. Sci. Technol. A 10, 
1212 (1992)))0| HQ. 01 § 018 gjg£ OtSS(Ar)j» ^8 tilS^^l^lM £Q8K« b|g^ OI8(Ar 

+ )SH| 2JAI0II 21e! Mdl^ei ^211 4^Srfe ^gOIP D£i°sl 018 ^ HOI! Alb eig^OI ^8 dfU^OI 5^ 
£1X1 SffeU. S*e*3 0|8S &J2f2| S^Oil^ bl^S 018^^ AlgglPfe gOllAlb 018 W&Jk Pie 
01 ^Olb 5011 gi(CI 

2 ) msi }|*iii seJerQb soiiai asp asdi^ia^ Pie ssoii oisaoi gjAieioi sjai^ c> 
goi ^asie/rf Aiatoi sssq. 3&iu Pixii(oii: a 

2 )fe 3 XWIS/rf e»§of°sl M£I20I eOflAd SoHQOI ap&(Ofl : ci)OB bl8»B 3 »a»ai &S«0l OH? 

^8 aoip. yg^ oi8s Nzrai s^oiife oissm ^^sf^i ?i& gysofoii a±(ci 

)2I ^8 Slga ^IJHIS £gJ8K)l ci + a ^8 &g« 0I8SS « # A^AIL'D. 01 OH C|2} ^8 StQttS ^8 

*w oii8 Pie aeoii ijAf§ioi ^211 ebp. nam 01 s^oii Pie esoii ejAiajb eipwsi i^^b g 

§22101 gUSMffl tfSfl 018 ^2,» S 3gJ£ M^^OI ^^2| 3^011 bloH 0.01 -0.1HH S£sl OH^ WP. CD 
&AI 0I8S AjaiSI 018 ^I^OIU 12*501 &{2fOfl bl(SH DH^ ^8 SOIP. 0182 &!2*O0 

A| N^£S feOIPI WmM 0I8&2J gJAI 01 L| X|| fe^ 4»£ 2i£U 01 3901 3IB2I 4- SIP. 
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£fCI*> KHIfe SOflAf Ofll E g^§IXKCI)3 301 ±,'2*8 9\® S»*e»g(HI SW8lfe »ftfS(fc«MI)£ 0! 

2}^ wchs aeon ©agoi aexma 888°£jiu arsi asi gflatb eip^E aa. $x*2i wis 

Ai 2S}&± gai^Df g2| CF 

2 M M ^ 2JD. OI^S i?£U asifr± HSOil § S^olSAi AH si & ^g/ofO} Pie fie Oil 2£X}°| «tQJ8 g 
88Q. 0151 901 £|fe eiattS H^X} a?*fl(g#* fflJBB; Polymer Precursor)^ ffCI. 

OIS B!B USX* SJSJS &82f g 2S H9CHI £JPIU 01201 PIS! HQ oil 4*5i2M8*E£ 99 g gS| UReOD 

«l» asxwe oi82i aeoa 21 sh xiipi&q, gjgoii § a 3 sjsoii «2» sms 01 sou swoi hpisixi 
gji> dch^ sxisck 01 ^esj sjqjs gi* ^(HSb oiboiu as^goii aois^ aai^^E) si 

6H ^01 ^S!&!2|BH« 21 4* 24^0 6H5Q. D&°£ LiUIOd HloN A|2f SIOIP* S HS^UI (WBiRifc; High 
Aspect Ratio) 2J ^2|B3i £fe ^SSOIIAHfe n^ofl ;QSX>2| SSQfl 8gS>c P|X||2* 0|£¥E« 2£ 

£2j nsxf a^ait aasife gsa ois &jateoiu hije aa*oi <y^aoi aoi ^eia. 

012} 1*0! &IQ38 Olgoffe SOli &0UH OIS^J 2*011 b!6H #CH32i §§s PIXIb oj§^ OIS £ HI* 
£ M^EOf 888 At88}QAI, SMS ^2|fi ^88 4= 2ib tf^PI££b SOIE(Boyd) §21 88(0188 
^qsi 31 4309267s)0I HQ. 01 te maCHOI ^Xf(Faraday cage)l M2}£0> *J2{ ujoj s <* 0 | a&flfc 

sa^ ?i oil gx\o\£ soiq. maaioi e^oi asg sas oi^oia «Resi #xh sioia^cii 01 a 
»si m^te a^is shsq. at^i gxtsi ssoii 21^21 sstPi chshsqh shs 8josi sss s 

£xiioi°^ aEjai &xi2j iRe goa/d asife assign s^eo. U¥ 9321 e xisoii amp* a* 
a:a oh «rn sew 32121 ssatoii oixife ss es sefoiiAi ^^nsoi i^s 001 eq. 01^ 
s §i£ib axf^i^oiiAH j\$±s\ ^sjo S ^ggp. oias niyaioi gag 21^ a^^isoii ch& xhhi S3ffe 
spi^o^ ei&& awsxii sa^itfaoiu axuua ^s 2j^2i toi s ^oiw amsibGi Mgsoi s 

Q. 

SOIE eoi ^^S OI^S VSIC10I ^»(FaradayCage)2| aaa MefESDf &J2J0II 3!0IQ. me} 

qioi g»2i ssoi aae» ai^e^s ^^axi &n d s^oii ^s ?seoi gai hq shse □ ?seao eis 
e» 5i flisia.^n ui¥2i c«^s2j s^ouAHb spissi soi 01 a si ^21 ooii ^xi@q. £ ion eei 
»a ^01 soie soi a^s& mytaioi ^xi(i)^ ki^ss o^uot saoi s£io(wm)si as^ »xi 
e(*Rtt «KfH;4)os ^p^q 2j^e3x]i2j as^i ^xjoiq. 01 &x\°\ ui^oiib si^aoi ^isss 51 b 

WXICH(5)^ 2iOI 3|©(6)"8 ^»B0II Climoi SMS 2|£S fel ^ 81711 g(H ^p, om §e|x 0 | U|«0|| -^oi 
a WMOJ ^Xf^(4) ?|0il AI^^F g^£lfeQI AIM^ ^X}M 01^^ a^Jil §3 ^Oliei S^Sfe 5101 

OfUSi ^Xf2| g&j ^^OlIE l^@CI. AI^OIIAI ^XfSCHI 4=S!§? 0IS1(7)S 

HI ^1 §6H £W LH¥^ SAIo^l EQ. ^» LH^OIIfe »e»Q|0l ^X}2| S Ofl £01301 S*SH£ 

ois^s ^xf^e xi an2i y^i ^xis^cw oi^oiu^ §ais pi&oii sas^ sq. ^xf lh^ouai ?\m fi 

SS ^XhSOII CHohOj SAfS 3§£|0| 2i2 0ISS 3 X} 2 Oil Sff^S ^JA^fHS PIS S3 CHI CUcf 

oi aAfa <m^oi owoiaa. oi^mi q\&*w m sy^oi ^i^si ks ^ 

XlofSAiE SA^a A|2|0| l\*=sS\D\\ 9 2*010. 

jieju soih bo\ ^schs SAfa ^^9^2j ?i8ii s^a xixich(5)1 ^<ys oieoi 
xi a^iaa uissm hq. ch^i^si Molina ?i&2s sfoi sAja ^izta en 91101 si si xixicn oh 
? b ^mm xmzm sen 015s m^i^oi lhoii/h e Loadjs ^ssmi sq, 01a moi, ^1012121 

^soi 30cm ^' (oi pie on cHSFoi 45£s SAia ^^eesa s^i mmM^ menHioi ^xf ui^oii ^w^ife 
pie xixicu°j 5iCH ^01^ 22 cmoii gzm abai 01^ a^^ pi a a u*? sjcn lai^oi ^gm ^siAm 

Q. £E, Pie § 3 X} 3 Oil Pf7»£ ¥SJ1} Bj ^S2| Pi£| xjOIPf gi«}^oi 52jOII/H2| 82X}^S(^ 

i^tr^; Mean Free Path; 0.1 - 10 cm)OII d|SH H€sl » 94I0IJH ^OIlAi SUIOII tt}^ ^^£2| ^2 

Nonuniformity)PI ^NSO. 01PIAI geXF^ISS^ SMgv oiSOl Stf&'^aS V ttH 2j 

88^01 oisoi oie^fe Piai2i saatoiw oib a^si epioii ma sasq. ^xteoiiAi pf^s co 

3*1$ PIS2I fi^OII^ OlS^OI g^^iX^Jll >|2J giSIXI 3^2 SA}8J0| OflUXI £^ % «JA} S»2| ^51 Si 

oi ^2|oii Pioie^Qi m\o\ ^x^oiiai aei vols pis fl^oiib oisaoi ot^mxi sac»b secni aici^^ 
3i etoi aaa of— ^ ^€oiiuxi£ s, k sjsii eiAja»E ^ohai gjAfSfPii ao. se, ^xie § ana ^xi =?% 

m 8J>8 018821 Sif8 OfS^OIEf 8" (ffl 0IS2| til^PI£IPJ gPfofS/d OlSgJ 5{30l ^Zlb OlSgi s 
JUPf ^Z!Q. WSS!Xiej!}2l §§01 aO 5H£ ^X>0OI|A1 El PI&S P^^ 3|»2| 

OIlAi 5t*0itf 882S SAFol^ OISOI ^OiaQ. 0121 ^01 20IE 801 88 & ^^011 S|8fa P|E> XIUCH2I 2| 
£Ofl Ufa PIB2J ^2|^££} b^^oi ^5^5HXI°S 01 ySE CH 51321 P|© ^2|0«b ^^SrXl SO. 

nai"D aoiE e2i ^«s 01^21 °jai agoi ea^oii ^iss ^euoiiai piee ^e^csisw) 

s^lOlb ^^lOIES 0IS2I gJAlS^l Q^SfPil 4» 2i2 COEIJM ^^c+S§ PI Oil b §! 

pflpi ao. 
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5. 6»2|0£S| S g 

31^21 ^ai^oi oiemoi 013321 301011 an siiom #21 91x1011 me &jam£si geg e 
#01 ss» 8x0 sa. oib g^^ioi 293 21s 21 jyi^Ai m%mm fca ^mm ^^ai^pi w$ 

OICI. Cfl¥M2| S^2| g£¥OI|Alb ^2|^£31 an 3>BA1 s*E3* 3±BP. 01 31 Oil b 91X1011 do 

^ eiusa 01 82] ^£3i ge^sHxi^Ai ££on ojei ssib ss*±£ sesame eg 01 92i°£ 
Ji^sin mp. m\M <gae bisi voi eicwa 0188 aw 011 3ioi8rb 3i§ gae enaoiss *w^£b 

01^21 M^^OII 2JSH 1S9P. OIU8 *W^£2| ^Jill SHgSPI 9ISH XI 5^ XI S@ £^2} £S0I 2 

«£I01 SfcCII ^71X1 g|£!2| XflTi £b gfitOD £§I g>*J3 MP. 91X1011 £IU1*2| ££1 2 

U 6*311 6171 9l5H/db ^£ ?IXfl2| mgl £§8fb ggjg A*g8lfeGll 01 Oil gg2l OUfe DM3} 1>CK 

SlflH Oilb ±1 XH£I9 PS£ £|#7l(£fl.ti &h*3§; Porous Sintered Diffuser)M gSlOl 71X111 »§3|O0 £gj 
71X1121 111 2^61711 81b &S(Dierg^^SI Xfl 5595602£)0IP. ^«}2|2g S*#7lb £j(Ring) 2 
£2] © Oil £ 3H LH2J2J 88R 7|*BI CH7I&SP ^8 XW9\ BS3IS UlSLUbOll 01 OH 8f3 

X r 0171 31 XJI^I^ ei§7l U£ SrtfSlte s*£b OH? 3P. 01 JUSOflAl y^(Sl3£; Turbulent flow)?* 413 4* 

MSOl 0!£ 2ioH 31X112] g2gj& °IOI 0>7|9a. 0| &S°| 0 0 »S? XHEIotQI Q\k\\& ^gO| &8 PS* 
21 ee ^6H 71X111 ^eJSSSJSM 71X03* »>S7I LHCHI/d Laminar flow)S 21*8*711 & SO j 

P. IKHsI 31X021 bHt?! ^£S3|3* 0*L|B* QlSSfSI ¥^<HI £X|8*b gB(0ltrg^8| XII 4352974^)01 
MbOII 01 te ^»>g3| UiOIIAH «Ht 31 Xfl 2] s|f §s}A|31 y#3* ^31X1 Sf£^l eh 330IP. g2| ^£01 £°J 31 
XII 2] sea 2^Sf71l o\0\ Aja* ^£2| 2^£# ^Olb »etC!QI blSfOi ^Xrfe UHt 3|^|2| §§§ etf^Tfl 6h 
b &S0ICK 3aiU, 01 ^^1-8 2 Oil A|g£]b M^I^Of ^ a| SSOIIAib ^ e^£M i> k ^A|3lbC]l 3711 71 

oimxi ssm mci. oi^ cH7is°i ^^asi a oio^ej ^£i^s( mTO rr) ommM ^^a^ Bans) ^2159 

(Ml/H 31X11 EJXf^E e^^^ei s§ (Continuous flow) AH 5!OiU SXI»2J *S (Molecular flow) Oil 2J6H g^JOl 
bCII 01 S^Oil/db 91011 gSt! bl£f VOI b^OiJ 2| ^ ^ g^i gJ2^b ¥A|£|3| OHSOIP. 

&& f 0182] ^£ S ZlOfl CDB 0182] M^^M 2^^711 ofEO A|£fi ^S2] 0||fe peJ3f VP. 5JJKH, 2^2] 
g-^'¥0||Ai 71SA1 31^11 ^db5l£^ SI 01 0182] ^£3* ^F^£S V4-^ ^4: 61b g£M 

6rb (Dli^g^^ai X|| 423O515S)0l MP. Me[£S0}2] «t^8 S^Z} 3|d|0|| 0>y S»l g>bQI tt^SIS 
^ 31 £131 3 r ^rs OH 0)8 fe£31 31SP. U^IHS ^g3| f|^g2] SSI g^'OilAi ?32S &<$m W 

OrXlb gEH^ 2^2] S^ei >i£l3r if4i8rOI 018fe£3^ ^12!P. D9U f 01 

larEOH S^srfe SS^Bi M5l^0f AiajSMOOff 4^ MP. §JB15 El Mini 2} ^8 ^£§&^ 

2^£ Me^DF2] S^Oilb ^£ 3= &'2J SSS(B«B; Dielectric Window)2| ^MM ©£l 510* ^£1& § 
£M 91X10(1 af£f 5i6^ ^(OlSg^gj ^ 5226967a, OI&S^^SI HI 5466991^)01 MP. ^£^i/ § 
£f^DF2] S^OlIb lxl 3^ (HI 2]§} ^£ X1§0I ^S^g §5H ^^31 LH2] 3lfl)£ g^mbDI ^01 ^ M13I 

b ^es2i ?moo s^g g>bP. 8i&2is£ e a^ ^£^21 91011 a«» ¥^21 

2| S^fiCI SfTII 6101 2^ ^^¥2] 018 ^£M fe^SSMi ^2|^£2] 2iJ£M 5^A|«a. 01 

8 El Ml BIS* SOI Al§61b ^2iSX101IAHe! AfgW ^ MP. 

& &92| ^^8 ¥31X1 g2?l e1^2J §loj^ / s # e_y m j\ m ^|X]| ©121 g^^'IH 018 M^^2| 

§ ^X12| 6H20II 5Si gig SaSSAi i^iii S ^£^t^S XI Oil £^ 5»§0| 3fbSfP. 



e ^S8 3ie# a^ 91011 h^ai^ih maiaioi ^xn 9^srb ^xie°i ^£g ^^Ai3i 01 821 gjAi ^i»oii 
a>B si&ssMi ctse sssi ^ 4 M£^ ai^, ^xiei p?>*of>ii ^^sioi oie 

l^^M 71 ©21 91X1011 10£> £b StfAl^o^MI 71&0I 2»I^2S 2^'6r71| ^ M£^ §i 30|Q. 



£ 2011b £ ^§2] ?eif * Mb 3X1! 3>H^32£ PPLHMP. £ ^98 3|s 121501 4 ^9 XI OR Al 

a^oi sirsib a^(i3)ou 01^01 s£xii2i ass *x*9(i6)££ «RS2] m^aioi a»(i4)s 

S3|2jo^ S^A|U£SM1 018(18)21 g)Ar^8M i^Qlb 31^011 3© 330IQ. 0I5M1 3|B2j 7I& 

2] 91X1011 tOg &|2|^£ ^51 3Si^ ^ MP. S ^S8 S0|£ §2| ^S(0l&g^^6| fll 

4309267S)B ^01 11(9901 LHOtl 91 XI 61b 7I& XIXI0121 2|£1 5§olb 2JOJ 01U9 Mai50f2} §Slb 
2?XJ9(16)2| 2|£1 S1&OSMI aft! Q38 6!2fafigg ^ M20I, £& 31S Aj^StlOII CH& IgOl 
gOI8H£IPb S01IA1 20l£ ^21 XI19P. 01 ^g2] S^Oilb 3IE2J ^^§XI2I S^Ofl ^Xj 

El SS3I (Electrostatic Chuck) 01 LI fllOIIH yRSXIl! ^^8i0l DCHS A}§# 4 MP. 0131 Al §231 *! 
01^ m\ 9IIOIIH1 HSAI5I3I ?t6H Ai SS3H W^Slb SXIOIP. &l^g§ gOllb 9UOI1H flPJ2| 8£31 
l£131bQI 2}§^Xie 918101 SIOIIHi ^^A|3|3lb tt Ja2£ 2^ 91011b 3I0IIH2] S3 Oil Sie 31X111 SSl^ 
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fe sxiti aa. moie ssi gss Aigaiae! oiaeh 3S3i aioiu 9Qoiin «2| sxis Tie xixichoji s?jo a 

86*01 gxjoHOI oJU 8 ^SOIIAib ^lOIIHg }|£2J SWCBS £R ¥100 2§A|?|°£ Olgg DCMS Algff * 

sip. zaeia s &soii/dfc macooi &x>2i 3x*pj(i6)g p»e» imsi ggsiot ^*2|ou ©ssiafeoi, on a 
ss* SQi2i &nonfe s^e* maaioi ^x*2j giepf s§»og sisaa. s$, m^gg @«g ?gs>b 

01 M^*Qf2f SIT W M£l*0| g2J 0188 3Xf201l 4*32 SM8HM OlgTil ERS£| Ui^ 

eoizi oi88 £ti gJM sximejAi es smi ji^atoi ?iesi 42*01 tiwomi bp. oienoiiAHb mei 
aioi #xis oi^b 3x>s (16)21 gene t»?b oil goixib p»& &i^bs§s sssiap. 

1. meiaioi &xi2i suieoi ?ie asa gs& 3?(s 3 ss) 

43^2*8 ^EXflOil/d 712 6t0| S?£lb AfSSSAl Oil 7618171 9I5H g£}£0^ 6J2IBOI ti3 A|g£| 

2 sip. Deiu, oi ah nee pi© aeon chsioi ^^ss *!zi8ioi 90E011 tw^ 4^*12^3 g&aioiib 
oispixi soNfieisoi ap. oiae soHeeii § smTf Tie 91 oiaii?22| sai^t* suess ^3*= 

IH A« ©(Facetting) S&OI CI. ffl Ail g e!&0| ?^39O0 BISSl 0lx|04 ±X*XII£T* SSEIBeiE SJ£M 

921 32101 SP. 

HA||@£| S2J8 PS3f IfP. PIS MZ\EQ\ *J2IS0»A|te AIMTf P|B S22J bl£ 9|0|| SgSlfeQI, *J2fOI 
£!9Ai TIB 91 01 All? £21 &|2J &0I2I §318*3 Alii LH2J =3^301 rj|A||?£2J fiSi (021 ^lOIXITfl 

SP. 2TJ3(^ft*g; Electric field)2| §m UPlflb £jTI^££ la^^oil 4=3& &8f2§ 01 All? 2 

^^o| 2Tl^dl8 0|A||?£2| mm® QM^\ ¥Sg &6H SSSP. 01 STI^tft 0&£l g/e Sfe 0I82J M§4 
± 2JA| 0IA||?S2| S/dEI ^SOil Sgo^OI 01 ^£0| P8 5011 HloH BT&I A|2|SP. 0|2* S8 HAD 8 fi!#2£ 
218KH 0|AII?£0IIAH ^^9.^. ^2|goiOf ^ ¥501 SiQHS ^2|£ib 510IQ, 

3aU f E 3011 UEIB bF2l ^0| ^»B(16)0I P|»(17)2| fi@B SSS^Tfl mpGOOl ^^(14)1 01 §81 

e ai^ti- m ami oi ^W(i4)2i aj»a(i6) ?ioii ^i©(i7)3i s^s^i g^£i°s oioii ^^o^ oj At5 » 0 , 

8^(18)8 n g&m ^Xlolffl Tie(17)# &|2^&P, Olfe S^s? bl2l ^0l EiefQIOl £X\ LH¥2| SEi8 S% 

s^it^ ^zisihs s?ixfs eioH ^^of^ sti^oi &n m^Ai ^xi LU2j s^oiib eiAje- ois 
2i »s d§ soi gmsrii a^i ansoia. e 33f ^8 mamioi ^i^e oissi^ 018(18)21 
b Tie ^i£j oiaii?£oii ^^gjoi 7i&(i7)a9oii ^gog gjMspi gp. oismi §§52011 &^aoi 
n/18 3Tii soi ti £ioi ti^2j Meisof ^asp ch ^sit? 01 aii &(2tee!B 4= ap. 

2. meiaioi 6f»si g ^s^^Tf Tiaa 3^ (e 4 &sj 

e 4011 upy bi£i ^8 peiaioi anm w®&± (on : cf 4 , chf 3/ c 2 f 6 m) my*u\ sioii/h (sio 2 ) 
s|D|« /j^q^qi Afgohe ^we(i6)2i we o^^Ho|| ?ixiei ?ie»(17) h^8 «si isohai ^01 

^SJU -Se(15)01l 2J8H Tieicl' ¥£2| TIB S^8 ^'^£1X1 S^bP. 01b g§l&4: S^^Ol- cfOilAi 6151 
^4 A|2|W OH 01801 ElAtStXI &b S08 ^2i A|2|£|XI »3| IfflgOIP. 01 2| Oil £ Of^^(Ar) #ei50f 

OJIAj ^?4:(SI) HIBfOIP c^sfff^(5IO 

2 ) "VQfoj S^(d 2 ) M£f^DfOIIAi ^± s|°|2| ^2*3} ^0| # 01801 gjAfsfb Pie S0OIIE! ^^01 £!iygb 

31 Oil AH b mejCIIOI ^I[2J afeJ ^^(15)01 ^ 0^321 ^Wl ^, 8 ^S2| fl}aK3IOI ^XIM 01 §6^ 
Pie g §J^b ^|x|2J ¥52!^ ^2|tf 4 21P. 

3. JUefCOOl ^^21 f!B0|| TH^8 DHeOI 2ib 9¥ (£ 5 

9121 1, 210II/H 21£IM §§6101 gjAI 01801 S^S 4 2i£= THSE! 01 All 131 @( Pattern) 0| AH^Sj SB 

(19)2S Hl^CilOl ^»(14)« ^» 9^21 feOIS 9»8 ttH 01 BH@0| Afl^S S&(19)8 01 SOU CH 
8 HI© 0^321 6*P. 01 CH 0188 DH&OI AH^5! SE(19)2| }|j^8 ¥S2£e gJAF8^E£ TIB fi^8 

3e(i9)2j dh@j» sue a 3ti^ ^2tap. neoi ah^is s»(i9)j» disk 17)21 2.^01 as fluee 

^59 a«AlE> 0I8S0I g<^8|b a2|T| 7IB0II ^2|£lb DHEOI s|a|6HXIU 3 21301 5|S2 0I8&0I ^61 

eizi &8 xhs DiBoii #esi°g naoioi gasi n@oi ah^s se(i9)g e§H <ys§! bh@§ 7ieoii 
^ sip. mafc-iioi 6i»2| sb(19) oh@oi esei DiAii«ape # oiain ^aie oiss^w mm ejcai »a 

XI ^Xf f 01 XI ^Xf 7rS ^SOIlAi AfgSfb S#H3?'XW(B«»»T«; Photoresist) 3g, £&(Spt), 6|2| 
^ ^^H^Xf^l Ail^ ^2J gJ£2J 2 si (Photolithography) €€f@ ^^8H1 9W5§e£^ SJSIHiei Tieotf 
0l&!ff ifSSSXrBI A|§og e»t» Oldi T|X1 8XOS10I oH^8P. 

4. m£}oioi a»2i ^x^eoi DieB 2i£# oi^e^ sais (£ 2, £ 6 srs) 

£ 2011 £2J HrPC||0| ^fXIOilAI T|£ SSOil Plo^OI age ^£sl 3AI£! 3XfPJ(16)^ E0£l AliiTf ^§325 
01 3X1^(16)01! gJM& 018(18)8 2^(13) 91 Ofl 4=S6MI ^0<5! 7|©(17) HS2| &»S£^6I 
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3XJS2I 3A|2> ®m 3l30lfi 71© HBOfl BAIolGI JIB SBCWIb 3A|£! AjZJBBOl g 01 HQ. CHS! 

3 91 01 D| Oil CH8I0I § Aft' 2SJESSI A.^a ^ygv (DiOflb E 621 UOI 2§2tE2J ^^01 ^JI32£ bjag 
S»» AfgolOI ZHP01I #23*01 a/iG *|2fBB# 4 SIP. S/H HIS* BOI EOIE §21 g 
8(0lfilS3«8l Xfl 4309267£)Oi|/Hb CHS! 3 9BOIJH0JI CH6! ^^Al S^B gOlXlb EfllgOl SIP. E 

2, e 6oiiah eel dia U8 saib mpaioi gas oume :>i£2i 018 ±j2>om h^e ia*oi ±r> 

SXIOHAIE 3|£2| 0I8B §£|1 0ISB £^ 4 21P. ^, JIS2I 1£I^DF &!2f2X|0l|Alb A|^| 

JIB 53011 S88MI DIB2J bHXI 2JE01I &5>£0I JIBOfl H^og ttfoilb *J2»|> ^ g*$o 

u e »ssi »g§ aimsib oi8?y §ni(HiA<a ojfi3nis 3ieoo chb oissi °jai g»§ x^xijhs sue 

4 MP. 

5 fifS2| ggjoi 0I8S AWSXiap £d|» gg, M£l50f A|2| g*| LHOil EXHotb 8J8 aiPUE e?AI 3>|£ 
(HI gJA|8IE£ efPl* &^0I *J8 oiggj &|2|2| S^OJI d|8f01 CH £8 *|2f^£g 2^ 4 2APb 2 01 P. 012! 
8 01801 PPUI3 6«3|^E0II CH6KX &£3S(±»ftffl; Synergic effect)© 829PI ttfl^oiQj 0 | 3? 

01801 bu« ^8 oiiLixig sa^chpe £8 aw^es @§ 4 sin ©pai jiboii ch& £&e 4 a 
a. 

5. fllPCilOl &XI2J £B01 /H5 g!3& 2fEl 0|*E£* §>M8 2JH2| 3A| £} *X>B2£ (E 7a 
E 7b S£) 

E 7a SI E 7b0J|/H £B 0F2* 1>0I ?3|o| 3?flB(16)0| SJg^m OI^E^ BfetQIOl tt»(14)ft BS8>B SAI 

oil «w »ersi 018(18) &es£s ^§ ^ sap. oiae jissi oise ^ sraoiu soie §21 mei 

□101 #X* iiS (0I&S358I x| 4309267i§)E^b 2i ^Ol £b 20IP. 012* SOI 0(8^ SAI Oil ¥J|XI 
2JAfA|9|fe ^^8 ^2|5§0fl 098r» fit 4= 2iQ. OilS MOi ^E»| HQS* £|£ S OfLiei @S 
71, ^SXF ^Xf, e^^XJSl sij^^Mei 35|i0l§ (Gratlng)l aJJI^IE^ °}1 4 SlfeOfi 01 b ¥ aAfS ^i^OII 
M 2JAf6fb 01801 ;i& ?l 0!A]R£2| fflAUH aJlfM §CHA|34 vXf g(V-groove) ^^2] B0§ ^^6[7| OH^ 
OICL ^X^l E 7bxH^ dlCHgE^ &fie 01 Oil CD£| 6|2f Be SE HICHSSS ^^QbQI 0|£AM 3o«^£ 

6. HIBfQIOl ^XF21 «30l B^ ^X|Ol S° (E 8 &£) 

E 88 ^119(16)^ tx%& o| g^Oilfe ^Xf^2| ?1*jO|| (081 01 ^ e^mfe 018(18) 

HI SAI 2IEJI- 3^^E^ ^61^1 SQ.E82] 8/01 ^301 g^gv 0I8M0I ag6f 

01 2)MoW\ BQ. ^, 01 8011 CHe! g^g«5ai 6^ £!E£ 018^ 2§ 4 °!Q 01 Oil 

Elr^ ^XI^Hi g^'^g ^011 AH b ^2|^E^ S^SfJ2 ^2|^E^r SCI. Ol&ef ^2,^ 

E2i ^si=8 ^if ^e°i u ss^eim s^Sroi n oi sr ^ ao. e sou uay ^xfsi ^eoi ycn^i si 

0 M^^IE fifVSI IlreieflOl 4>Xf£f yCHBfe UQBD. E 821 9^ ^X} ^9 D|£|Q|OI ^XH Alg 

AT (Mb «XI OH ©d|>M Ajaj^EBOl OrUet ^2|^B2| ^EE SD. ^ r ^321 g^¥OII 

oHSQfb 91 XI SI PIB Seoil ^2|BS8 SgSib Ojfii &»2| ®M OI80II 2|SH §a S»OI S 

DJ OiPIAI ?^¥5 01821 g]A|£t?8 7I&0B 4^5j& ^SIOIIAI ^OiXIHS At^BQSJ SA|2»£ «A| g;| 

sm eq. miss. ^xib°i fis(cflfl) % d ^ee s^^es esAi^o^Mi uibsj ^^o,, W£t a. 

^^^^ ^ 

7. niEicnoi ^xpi 2e ^^2i ^xi^ ?££j;d ^ie8 mefcaioi 4^21 g/ 011 ^01 ^ (SE 9 

□ ^OlfflOIIAI ^2|2| 2^'EM gS!A|3|J]X| S»QB &!^BB2| PIB SB0|| ^S|ES ^XISieAl 91 

xiofl mei 6|2|^ebm 4 sioioi ftp. oi s^oiib e 9011 eej b r sf «oi 2g ^321 2*xie<(22, 23)2 
s meiQioi #xn oien 4* aia. e 90Mb 9121 ^xis(22)oi ^soin oieH2i ^xia(23)8 

ES n>B>QIO| &XH 2Sbdl ^gO|| IldlA-lfe 0I2H2I ^X}0E «A| ^02g fif ^ &EE£ g ^S0|| 

Alb ^6121 3X121^ &^l ii^Oi 2g ^S2J ^Xieoiei 5ISP. E 921 m^Cfl 0 | &XmM ^ PIB8 

PE 3^21 mm ^X|2| S30II 2I6K SaWe! 2!0I OlUef 2^ XlXlorb P£|(21) aioioii ^oies d\ 

esi ^sm&E^b #ei3P2i a^si^i ap. siri* df£f 901 leiEoisi acib ssoiib ««i aih^i «^ 
flboi e 9011b maiaioi ^xi°i 21^ bsou b ^^011 sis^b g^e oixib 3^521 ai 

^§(27, 28, 29)m 5A18ISP. S5Hb 2g ^3 g S^S2| 2|^S3CH1 ^^lb A|^(27)0U2, IflHb g^B2| 
21^52*01} ^^lb A|^(28)0|0I # ^!5Hb &|Z* 31© 91011 ^Plb AI^(29)0IP. 01 3^<Hlb ¥ ^B(22, 23) M0| 
21 5^01 KI^Bl 9^6IES Oj^lOllAI Ilf£|CiIO| ^X|21 fij»?| UPU?1I BP. ^, S ^XIB(22)0II Al^ 
(27)0|| AI S ^XIB(22)M Ol^b ^B0« 4^216? ^?I2£ ^^£101 5! 3X12(22)^ §1§ 01818 ¥ 3B 
(22, 23) A[ 01 Oil AH gJAtgfifS ^XIolW blS6|CPI fi£| ^XIB(23)0II ^Zi A|^(28)2J SPIS^ ^511! 12| 
^XIB(28)^ SJ»»P. Oiaiff 01821 3£0IIA1 S^^B(22)O0 «2j A|^(27)b 018011 C«8IOt LH£|e,»SS 0131 
^ XI 3 (23)011 A|^(28)b 22Q?i,*S ^§6|b ^OIP. 01818 5! ^0(22)21 ®* s 31 Oil CTiei, « ^X}3 

2i fi^oii ©di aga^iE en) s^a^iE 6iw ^eoii cap 3 sepi ^§bp. 01^8 91011 ^21 jib 
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(24) S3 91 OH §S8 A|^(29)l §8H DAI 3^£|PJAH gA>£! 018 gJAf &$0l £§SC|. Ddl°£ 

£ 9ou imy d^a U8 oig 3x121 memioi &xim Mgste 2?x*e m^ciioi &x>2i^ g£i ^ees 
4^°^ ^xiofSAH 3i© fi^sj %%\m ©g *t2t*£8B 3sg8 4 &a. ohm moj 3i©og M§£i*= 

£ 8^31 &tH*!££ %H ^7H^ OH 3l£2j l^^Of ^2|^g A*g8*S g&^2J £J2J^£3l 

£01 8£^2| ^2¥2| BfQf ^Jflj XK>|3> ^^^Oil OIS M3±3l 21 2*Xf WetQIOl tf» 

m £318*01 ^4 oil gxishe? sai2siei Hint assg xoo^ ^ aa. 

8. msioioi #xi2i ^^eoi 31© flea 8 asm awesi ^x* 33131 91x1011 idhj estb 2^ (£ 10 8£) 

CHS! 3 3IOUH0IIAH *J2|2| 3B/£1 g£!AI3lb £ 8}U£| SBSSAi E 100(1 UEtU b|2l &g IVefQIOl &X*B 

ois8 4 sta. 01 msiaioi &xi°i 3? □ ^x^oi 31© hs^ ggstoi ^x>£ g ^gj ^21 s\xi 
oil ma ©§01 so. met-aoi &wsi ^x*©^ s^orfe oiesi 3x*22i a a § oiboi 

11^ - 2b ^S2| 3^01011 d|2H8Ch =, 3X^3 g *?£2| s ^oi 33 01 SOI 801 83f8 4 21 
0| 6j2|^£7> §3|8>fe 20IQ. 01 (ffl, 3»©8 31© fi^B 8tii5>H£ 0188 31© figOil 4^§h g^ifog oj 

a* an? cueiM 6{2ia eai 4 am. 

^Aldl^ gfgOIIAI ±}H£lb ^AlOflfe £ 2011 UEiy EiM|JU(TCP)g M&I50! ^2|§XKHiA| S3IMSAH e 

2^(13)^011 S3I3SS g^§} metQloi &x*b a* ^aioiisj ggoii g>;m 91 ggsi :?g ^ ^goiiA-i ±ais 

01 3 §W2| &XI£ a«ISfB/d £ 251 ^SXIOIIAf ±± ^(Source Power; 8)8 EIMIHI 2fi(9) 

8 §6H £32(10) £I2| ^IXOOII S£ m^^StsL &<MS10\ W\0\± S£!(Bias Power; ll)g §2 ^(Cathode) 
(13)8 ^SH attaiSS aeaQ. ^AIOAOII MSa &|2| %x\ S WS3|2I Uig(^S ; inner dlameter)g 
30cm0II3 3I&0I ^2iXI^ gS^SJ 12.5crn0JO1 &&&V(\M fi^WWSI ^dlfe 3.5 cmOICk 6ja|0|| AF 

^8 HI(p)S ^lOIIH 910(1 lpm(0>OI3£ OlEi; 10-6m) 5M£ X\& ttS>^£ e|^Oia. iIHe 

e 9l6HA|b ¥^ 0.2Mm, UOI lpm UI2ISJ i^OI^ dOI Lr| HI 1pm LH2I2I oH£ ^dlOl^ 

(Line and Space) 5He°^ ^Slf?4: 9101! g&5i ^lOime A^o^W. 

S ^S2I ^AlOIIOflAI AJSS! HheiOIOI ^»88 £ 2-£ 10011 ^H^^°^ U8U 21H01 0IM8 £¥ 0.1- 
0.4mm ¥12| ie(ffl«)j» ^X|2| 33PI Qfi 0)9 SS(Wfil)8 A^ggFOj XUB|£ISfQ. M©i» 88F8 

S^l^og £ g (^ig)8^£= MOP! 9I6H ySi Mg^SQ. XHSSAi §(^)g 218 HldlCilOl ^Xf2| 

BIZ* g] Oil- 0I8& ^^21 ©21^011 2I3I& %°£.M S ^^Oil » gfigi >jg ojuq. ^ # »2naoi & 

^Sb S£l^Ai ga^Oil £PI3££ 3^%tm OH 2^3f ^3HI ^&9\W ^XIW ^ 2/b S^OIPJ CHE? 8 
10!£f£ A»8tt 4 Oiaie XHS2I <Mq8 ^S| ^£x|| ^X|2) 6(2(98 01 A) gfi©QI 01 S^Oilb CH 
<m ^0(mfB;Graphlte)8 Afgo^ 33 01 ga. Olfe y£HI §^ WISS & m^QIOI ArSS S 

^, 01821 #01 018011 2I6H ^IHEI1J£JCH D\B HSOII 8017^ OIS Sl£^ 9^ (^$& ; Short)^ 

4 aHEOtCf. Dam, ^^8 &^2| ISxflSAi slS2J a^ 0 | S^W OliJOl 31© Hff Oil 8 

0|3(£ gs}&db2J ^8 mt\*U\ 830II/H &|2|gO| JOSIES WSXO g§0{|£ AF§W 4^ ^^1^ 
XHS^ o>MOi& 3tt£8 OI8S ^2t^2| OI8g ^^OilAi SIP. 

a, wyoioi g» § ie>^0K)ii tse sj¥ fi^oii ^f?^(sio 2 )U §^^^(Si 3 N 4 ), s^om(Ai 2 o 3 )» ^8 

XHS2I ^©^ H(X£ meiQIOl ^W2| ^0|| aSHI ^P. 0| S^0il£ 2£^ M§2! ^JHEjgo 

8 &!8 A{a» ^!©2| £«e fif8 ^ 

8AI0I 1 : 31© S32f ^9ti ^XJS^ At88 m^QIOI ^X| (£ 3, £ 11a U XI £ 11c ^5)^S2| §y 

^8 loiiAi ^gg» df2i ^oi ^xjaoi 3i© 5^31 maiPioi ^xn Aigsiasw oitnsi ssasass^ 

ArSS»&^(CFd)8 10 cm 3 /^ m£i ^^8 10 HEI£S(i ffiEISa = 1/760,000 518)8 S> 

^CH £ 01 OH E| Ml III 3W£ S^SIfe ^ S^8 200 h£m3\J1, MS^Oil bJOlO!^ 

2^8 eS^2| AIM tlrOICH^r ESJOI -300 88^ Siife^ 3&1S^CK WOIOI^ S^2| 2^8 WOICH^ SgKHI (If 
2! ^§SCh 6»2|8 10 ^ *®o\KQ. 

912} g^OI A|2t8 3 Jit £ llbOli fioj ^oi ^^^0! 31© fiPJOII ^»P_| S|A>2|§i ©S0| 8(HaCf. 01 OH & 
»« 9!2t ^8 moil £ 221 6i2f5XI0IIA| m^QIOI ^XF ffiOl 3|^2| AjZiaCHS 9|O0 3|©^ feU 

AjafS 488 IBb £ lla2| 3^8018 AlSOfl UEiy b!2f ^01 ^219^01 88SI ?8 31 ^gOllAi 888 
msi ^8 OI^S IH All 8 (Facetting) g£0| ®X AIQEI80I Q&Q. Air4aiS2| ^93* 4SS0I Ol^b af8 
73.8£QD. 

3xteoi 3i© aea 888 meiQioi g&8 a»88 m ?isa ^zfaap ch 4^18 asss Ajaigt 

m&*Q\ 888 9I5H ^EJoH^fe 3IXB2J gf*0|| ^&0| gtDf. IHAU8SI §£ (Degree of Facetting)! UBUIb XI 
3SAH 0IA|?S2I 3tS S^SOI ^S?/t»2£ LiUll &|2f S0|£ Al^8}a^ai 018 £ 11c 

OilAi H|SS(%)S UEILHS1CI. IH AUgSI S£3| 0 %0il 317)^4^ OlAi! ?£2J ^01 31© fi^Of) DI5I0I 

im& 530101 IHAIiasi §£3( M^m 45] N^OflAI 5!Oiy ^'2tB30ia. £ licOfl UEiy bf2f 801 M 
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4 ) z owe* Anae^oii ^^(o 2 )# sxfl ?ws\ 25%^ s:hi *8 (cf 4 /oo chf * 0155 

(Ar)§ A|§© g^0||£ 2¥ ^S2| §?M.a 3X>B0| 3|» HBJtt s@g> W^COOI £X*1 MS 

3 Cffl 01 AOS! SI S£^ S 3£8>0| 8 &80I 4*3 <M2|0j| E Slgf £0* gp. 

AIAION 2 : IIISK10I tf»£| SB g 8l9¥fl:» 3t2tS 3^2| A|2| (£ 4, £ 12a, £ 12b S5)0I gAIOUOflAlh 
£ 4011 UEJB Uf2* SOI 5I&3I SJB g g¥fe 3£xil2J S ©(15)0112 UOjXI ¥201 3XhS(16)2£ =? 

g& vanoi #xjg ApgofSHw 6|zt gssag ss^si woioi^ a&oi -iso mmoih 6iatAiz»oi 7sei 

2§ fllfil^a tfAIQfl 121 £§£231 BQ. £ 12a £ 12b£ 0\^B 20l£i A^gjlKJIP 01 § E 12a^ 
3a}B(16)2J WOll/d 4|a|BS£5A| 3X>B1 S8| 018(18)01 SJAt8tO| *|at0| £!S£l2Jg^ fiOl £P 

oi oo &oh £ i2bb sb s ?ias ¥^(i5)°j sou ««» ^ibsj 39 m&bzm gsta^ awa S3j ^ 
axi @ai 3i©oy ggsioi s^oi^ o^ae! 2012 sip. 01 ^3fb njamioi &xi2i 33 °» 

SIS ^OF }|© HB § SSffe ±jatg ^ SOI SP. 

&aioo 3 : mamioi &x>2i ^ so „ 3R9S Hfe ^ (£ 5# E 13 S3E)0 | ^- A to» oiia-i aib* m 

EIQIOI &XI21 nm\ S£S «»(19}0|lte £ 5011 UEIfcf b^Sf SOI OISOI gigg 4* &b DH@0| £3 

ho- nneoi ah*s sb(19)2S/h ae(styius)£ "SNu-eib ^xi# ah* eg Afgstsp. s©3 9 

3Hlb 0.3 mm 01 2 3?|fe pjs 1.6 cm, ADS 1.2 cmOIQ. Of P|0|| ^XF 17B2I 3}lir 2 mm, A||£ 3 

mmOlID ^XI2| <y^8 0.1 mmOIP. £5011 UPB meiQIOl ^a>(14) 9S?2J feOlb 2mm£ SE»j» 2|©1 5 
SAI^A-i A|atS»HCL OPIAl Aja* £3538 gAIOII 121 3^21 SQ. 3 £ 130ilAH e^OI ^sl^^ tt|Q| 
HI SSJSI HUSO! AH^SI §!e(19)o| ex> (UEI tfSSITil *'3j32iCh OlffH S3 01! 1 

Xf°i a^lb f!B»2l gXt 3?l!3 ^XIofSQ. OIS^E^ £ 50V UBfc* U(» SOI S£^ SB Oil OISOI 83tt 4^ 
2^fe ^e°5AM ^|B 53011 ^^H^^afl Af8& A\EBm SSI 3H ^1 XI S^H£ H OHSM ^ICh 

He on Sim ^ hs§ a- 4- 2iP. 

MAIOU 4 : WamiOl ^»S| ^XISOI P|B3f S§2|£1 OI^£s g Ma goo| (£ 2/ £ 6, £ 14a £ 
14b S3E)£ 14a §=! £ 14b^ a* at £ 20|| ££! meiCllOI ^» ^»Q£| 3|fi SSOil CHS! 3A^ 2|£M 30£ 
50£S ^SoH2 ^^leh ^|&S| A^IOIP. 01 OH A|g8 ^§528 WOlOfi S&OI -250 ^^01^} *<2>Aie) 
01 12goi X02IM ^AIOII 13} SCI. 6!2fB0S| ,^£fe BB2| ^^2} ^^2| gfelgi eg© SldOl 
2f Ol^b atES-SSeiaa. £ 14a % £ i4bOH £oj 9^0^ SA f2|£b zfa? 30.3£, 50.3££AH SfBfCUOl ^ 

xj ^^eo) 3Aiat£s* ^§£x} a ?i Lion/d vxiea. oifc meiaioi &x\ zm&m afss/M Aiateasi 3Af 

^•AIOII 5 : HfeiGIIOl tfXFSI SBOI AiS 2|£1 0IP£^ g>^8 3 Am goo| 
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